Furthermore, the mathematics of combining statistical distributions of varying types can be extremely difficult and at times impossible.
Assumptions and Limitations
The scope of this study is restricted to those decisions involving one particular category of capital investment, the investment in initial production facilities. The type of Investment under study is defined as a single cash outlay whlch produces varying revenues at varying costs over a future useful llfe. The study is further limited to a particular business environment in whlch the investment is influenced only by specified factors. These factors include the major marketing, investment, and production variables that contribute to the determination of profitability.
It is further assumed that there is perfect positive correlation between the rate of return for this type of investment and that of the firm as a whole. Not included are such considerations as the opportunity for alternative investments, the cost of financing, or limitations on the amount of financing available. In general, the hypothetical investment decision included in this study is concerned only with the profitability of a single capital investment measured solely by its own earnings.
Other basic assumptions surrounding the study include:
(i) A reasonable approximation of risk is acceptable for confident, effective declslon-maklng. Although other measures of risk are available, the standard deviation of the rate of return distribution is considered an acceptable measure of risk and will be used to measure risk in this study. Techniques of sales forecasting, cost projection, and investment prediction provide subjective probability estimates which are statistically valid.
Computer programming and processing facilities are available at reasonable cost.
(These costs are not included in the factors included in the investment model.)
Monte Carlo simulation of the investment model reasonably approximates actual behavior in declsion-maklng.
The simulation model reasonably represents the pertinent factors and relationships of the investment decision.
The internal rate of return is a reasonable measure of an investment's attractiveness.
Factors Influencing Investment Profitability
The analysis of risk in a proposed capital investment requires identification of the basic investment factors contributing to the determlnatlon of profitability and which have a significant effect on the risk of achieving expected profitability.
Since e" ½ I _~l 2
The Beta function is skewed, and different
(8)
parameters change both peakedness and skewness. Having assumed a type of variability, numerical parameters are necessary to completely define the factor subjective probability distributions.
Numerical Factor Values for the Model
The extremes of a distribution are a means to quantify and bound a function when the type of function between these extremes is known. I. The simulation using the assumption of normal variability in the investment factor estimates produced a distribution of returns with an expected rate of return which was much higher than the rate of return computed from the average of factor values.
2. The simulation that randomly used the five types of variability resuited in a distribution of returns with a lower expected value and a larger variation than obtained by the normal variability simulation.
3. The simulations involving four types of factor variability, which were non-normal, gave rates of return that were significantly different from the distribution of returns from the normal variability simulation. These distributions also directly reflected the type of variability distribution assumed for the factors. is apparent. Figure 6 shows the cumulative probability curves for the two conditions of investment and indicates the probability of realizing higher rates of return. It was drawn from cumulative probability values calculated from simulation results. The probability for the investment return using the averaging method is one since it is a single value. The rate of return frequency distributions There is also an upper limit to the quantity of sales and production volume, either of which could truncate the distribution of cash flows.
Thus the differences in means could arise because of the model construction. If this is the case and the model is truly representative of typical investment situations, then the effect of nonnormal probabilities is important. This effect suggests that the simulation using a random selection of non-normal probabilities is preferable to a simulation using only normal probabilities because it is a more representative measure of risk. .000 .000 .000 .000 .001
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